Background-Over the past 20 years there have been many changes in the management of rectal cancer. Their impact on the overall population is not well known. 
Rectal cancer represents a major health problem with an estimated 10 000 new cases each year in France.
1 Its prognosis remains poor in Europe with a five year survival rate of 33.0% for the 1978-1985 period. 2 Over the past 20 years there have been many changes in the management of rectal cancer. These include improved diagnostic procedures, new therapeutic approaches including an increase in the use of surgery in elderly patients, 3 the development of an eVective adjuvant therapy, [4] [5] [6] the increase in the proportion of sphincter preservation procedures, 7 8 and the general improvement in perioperative care. These improvements have been initiated in specialised centres and their impact on the overall population is not well known. Most available data about the prognosis of rectal cancer have been published by these specialised centres; however, there is an unavoidable bias in their figures. Population based studies recording all cases diagnosed in a well defined population represent the only way to assess real improvements in the management of this cancer. Such studies are rare because they require accurate and detailed data collection which is only done thoroughly by cancer registries. The objective of our study was to determine changes in time trends in therapeutic approaches, stage at diagnosis, and prognosis in two French regions over the period [1978] [1979] [1980] [1981] [1982] [1983] [1984] [1985] [1986] [1987] [1988] [1989] [1990] [1991] [1992] [1993] .
Population and methods

POPULATION
Two French population based registries of digestive tract cancers were included in the study ( Dukes, 9 as limited to the digestive wall (Dukes' A; n=436), extension beyond the digestive wall (Dukes' B; n=417), or lymph node involvement (Dukes' C; n=444). Advanced stages (n=639) included: patients with visceral metastasis, operated patients without resection of the tumour, and non-operated patients. Those who underwent resection but were not staged were classified as unknown (n=42). Treatment procedures were classified as: I, resection of the tumour (curative or palliative) (n=1488); II, bypass surgery and laparotomy (n=122); and III, nonsurgical palliative treatment (n=254) including exclusive medical treatment, chemotherapy, and radiotherapy. Surgical resections were divided into continence preserving or nonpreserving procedures. Radiotherapy treatment was divided into adjuvant treatment (preoperative or postoperative) or palliative treatment. Data on treatment were not available in 60 patients. Postoperative mortality was defined as death within 30 days of surgery.
Patient survival was ascertained from the death certificates, the registrar of the place of birth and place of residence, or from their medical practitioners. In December 1996, life status of 1095 patients (98.0%) was available in Calvados and of 854 patients (99.1%) in Côte-d'Or.
STATISTICAL ANALYSIS
Associations between categorial data were analysed using 2 tests for heterogeneity. Time trends for stage at diagnosis, treatment, and survival were studied on a four year basis using, whenever possible, the logarithm of the proportion according to a linear regression. The percentages of variation of those proportions are given together with the 95% confidence interval (CI). A non-conditional logistic regression was used to obtain odds ratios associated with the probability of tumour resection and with the probability of sphincter saving resection for each period adjusted for the other variables. The computations were performed using the BMDP software package. 10 Relative survival rates were computed using the Relsurv 1.0 program for relative survival (Guy Hedelin, Strasburg, France). It is defined as the ratio of the observed survival rate to the expected survival rate of an age, sex, geographical area, and period matched cohort estimated from population life tables. It provides an estimate of patient survival which is corrected for the effect of the causes of death independent of rectal cancer itself. Multivariate analysis was performed using a relative survival model with proportional hazard applied to the net mortality by interval. This model makes it possible to calculate relative risks in comparison with a baseline which is the cumulative net hazard calculated from a priori defined intervals. 11 The last study period (1990-1993) has not been considered in the survival analysis because the five year follow up is not yet available for all patients.
Results
TIME TRENDS IN THERAPEUTIC APPROACH
The resection rate increased progressively from 66.0% during the 1978-1981 period to 76.3% during the 1982-1985 period, to 77.8% during the 1986-1989 period, and finally to 80.1% during the 1990-1993 period (corresponding to a mean four year increase of +6.2% (CI=−2.8, 15.2; p=0.10). The increase in resection rate was higher in patients aged 75 and over (from 44.5% during the 1978-1981 period to 69.4% during the 1990-1993 period) compared with younger patients (80.3% and 89.0% respectively). This increase in the proportion of patients having their cancers resected was associated both with a corresponding decrease in the proportion of patients treated surgically but without resection (−14.9% per four years; CI=−49.6, 18.7; p=0.20) and in the proportion of patients not operated on (−30.9% per four years; CI=−56.9, −4.9; p=0.03). Age, period of diagnosis, and metastatic status were significant factors associated with a tumour resection in the multivariate analysis (table 1) . Patients under 75 years of age were 4.4 times more likely than older patients to undergo a resection of their rectal cancer. The presence of metastases resulted in a notable fall in the likelihood of undergoing a resection. The period of diagnosis remains an independent factor associated with a resection procedure. In the latest study period, the probability of tumour resection was 2.3 times that of the earliest study period. Sex, place of residence, or region were not significantly associated with the performance of a resection. (table 2) , females were more likely than males to undergo a continence preserving resection as were patients 75 years of age and over compared with those under 75. These resections were performed more frequently in patients living in urban areas than in patients living in rural areas. The probability of sphincter saving surgery was higher in Calvados than in Côte-d'Or. Finally, the strongest factor related to continence preserving resections was in the period the diagnosis was made with a probability of 4.2 for the latest study period as compared with the earliest one. (fig 2) . When the successive study periods were compared with the earlier one, the odds ratios for being diagnosed as Dukes' A or B were 1.6, 1.4, and 2.0, representing a considerable stage shift. (table 3) , we obtain corresponding odds ratios adjusted for the other covariates. The results confirm that the period of diagnosis is a strong independent prognostic factor. The relative risk of death for the 1982-1985 period was 0.89 (CI=0.74, 1.08); it was 0.66 (CI=0.53, 0.81) for the 1986-1989 period compared with the 1979-1981 period. Other prognostic factors were sex, age at diagnosis, and stage at diagnosis. The death rates in the first year of follow up have changed, especially in the first three months with a decrease of 50% in the latest period as compared with the first one (table 4). The mortality rates one to five years after diagnosis improved between the first and the second periods and remained stable in the last.
Discussion
The aim of this study was to provide non-biased and detailed statistics on the management of rectal cancer over a 16 year period in two non-selected community based series of patients in France. Information on treatment and stage at diagnosis was available for 95.5% of cases and survival data were nearly exhaustive with a complete follow up rate of 98.5%. Data were available for the two French regions which allowed us to work with a large number of cases and to compare the results between the regions.
One of the main results of this study was the dramatic increase in the five year survival rates between 1978 and 1989. The improvement in prognosis remained significant after adjustment for age, sex, stage at diagnosis, and region. This shows that major improvements in the management of patients with rectal cancer have been achieved. Over a 30 year period, five year survival rates in the south-east of The Netherlands increased from 34.0% (1965-1969 period) to 48.0% (1980-1986 period). 12 The Eurocare Study provides survival figures from 12 European countries for the period 1978-1985 and indicates that survival is not improving in all of them.
2 Trends similar to ours have been reported from six countries: England, Estonia, Germany, Italy, The Netherlands, and Switzerland. In contrast, no changes in prognosis were reported from Denmark, Finland, Poland, and Scotland. Data from the SEER programme also indicate a significant improvement in five year relative survival rate: 49.8% for the 1977-1979 period to 59.8% for the 1986-1992 period. 13 Survival rates in the USA are higher than those reported in Europe. Contrary to the Eurocare Study, in which no data are available on time trends in the management of cancers, the data collected in our study allowed us to analyse, at least partly, the reasons underlying the improvement in rectal cancer survival. Several explanations can be given for such a change in survival. Firstly, postoperative mortality decreased threefold from the beginning of the study to the last studied period. This trend may be attributable to improved surgical techniques, but it is likely to be mainly due to improvement in perioperative management and in postoperative resuscitation. In a similar study in Sweden, but on a previous period , reduced postoperative mortality was the only likely explanation for the slight improvement in survival. 14 More recently, data from Sweden and data from our own study suggest that things have changed. There is an immediate reduction in mortality at three months implying improved perioperative care, but this does not account for the 12% reduction in absolute mortality seen at longer term follow up. Other factors are therefore involved in improving long term survival. One of them is the increase in the proportion of patients who underwent a resection of their cancer. This trend particularly benefited elderly patients. This shows a change in the habits and opinions of surgeons and anaesthetists over the years. A complementary explanation is the increase over time in the Relative mortality = 1−relative survival.
